Specification 


The continuously variable toroidal transmission with offset rollers is a continuously variable 
toroidal transmission in which the rollers are pivotally attached to support stanchions so that the 
tilt angle of the rollers may be adjusted by axial movement of the roller support mechanism. 
Adjusting the roller tilt angle varies the speed and torque ratio of the input rotary motion over a 
wide range of positive values. The continuously variable toroidal transmission with offset rollers 
is used in any application requiring continuous control of input to output speed or torque ratio by 
imparting a rotational motion to the driving disk and imparting the transformed rotary motion 
from the driven disk to a desired rotating device. 
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Title 

Continuously variable toroidal transmission with offset rollers. 
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Cross Reference to Related Applications 

There are no applications related to this application. 
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Statement Regarding Federal Sponsorship 

No invention claimed in this application was made under Federally sponsored research or 
development. 
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Background of Invention 


The Continuously variable toroidal transmission with offset rollers is a continuously 
variable transmission wherein speed differential between a driven and driving disk is 
established by tilting a set of rollers within the toroid formed by opposing faces of 
driving and driven disks. Varying the positioning of the roller support mechanism along 
the longitudinal axis of the transmission controls the tilt angle of the rollers by forcing the 
rollers against one side of the toroid formed by the driven and driving disks. 
Continuously variable toroidal transmissions known in the art naturally fall into two 
groups: those using essentially disk like rollers to transmit torque from the driving disk to 
the driven disk and those using spherical rollers to transmit torque from the driving to the 
driven disk. The cylindrical face of the essentially disk shaped roller is generally curved 
outwardly from the axis of rotation of the cylinder producing what would be single point 
contact with the driving and driven disks absent surface deformation produced by the 
pressure of said contact. The continuously variable toroidal transmission with offset 
rollers falls within the class using essentially disk shaped rollers to transfer torque from 
the driving disk to the driven disk. In both these classes of transmission an essential 
problem involves controlling the angle formed between the roller's plane of rotation and 
the common axis of rotation shared by the driving and driven disks, herein referred to as 
the tilt angle. The known transmissions, of this type, include a mechanism, which 
controls the tilt angle by rotating the roller's plane of rotation about the roller's center 
point. The roller's plane of rotation rotates about a pivot point placed outside the roller's 
plane of rotation in the continuously variable toroidal transmission with offset rollers. 
This change enables control of the tilt angle by varying the position of the roller support 
mechanism along the common axis of rotation of the driving and driven disks. 
Movement of the tubular support member axially along the transmissions center of 
rotation forces the rollers against one side of the toroid formed by the hollowed faces of 
the driven and driving disks. Since the rollers are rotationally mounted on a shaft which 
in turn is pivotally attached to the stanchions which support the rollers from the tubular 
support member, the axial movement of the tubular support member cause the roller to 
pivot around the pivot point formed by the shaft and stanchion. This rotation produces a 
change in the tilt angle and thereby a change the speed and torque ratios of the 
transmission. An advantage, therefore, of the continuously variable toroidal transmission 
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Background of Invention 

with offset rollers is the reduced complexity of the mechanism required to control the tilt 
angle. 
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Brief Summary of the Invention 


The object of the Continuously variable toroidal transmission with offset rollers is a 
simplified and therefore lighter weight continuously variable transmission. The 
Continuously variable toroidal transmission with offset rollers is a continuously variable 
transmission wherein speed differential between a driven and driving disk is established 
by tilting one or more rollers within the toroid formed by opposing faces of driving and 
driven disks. Varying the positioning of the roller support mechanism along the 
longitudinal axis of the transmission controls the tilt angle of the rollers. 
An advantage of the continuously variable toroidal transmission with offset rollers is the 
reduced complexity of the mechanism required to control the tilt angle. 
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Brief Description of the Drawings 


■ Fig. 1 - Section view of the continuously variable toroidal transmission with offset 
rollers along the axis of rotation common to the driving and driven disks (show a roller 
section at top, no roller section at bottom) with the rollers in a 1: 1 speed relationship. . 
Fig. 2 - Section view of the continuously variable toroidal transmission with offset 
rollers through the rollers perpendicular to the axis of rotation common to the driving and 
driven disks. 

Fig. 3 - A view of a bicycle with the continuously variable toroidal transmission with 
offset rollers installed in the rear wheel assembly. 

Fig. 4 - An exploded view of the continuously variable toroidal transmission with offset 
rollers showing all parts and their relative positions for assembly. 
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Detailed Description 


The continuously variable toroidal transmission with offset rollers 1 is a continuously 
variable transmission having a longitudinal axis 2 comprising; a plurality of rollers 3, 
each having a tiltable axis of rotation 4 , and each roller located radially outward from the 
longitudinal axis 2; a drive disk 5 annularly rotatable about the longitudinal axis 2 and 
contacting a first point on each of the rollers 3 and having a first side facing the rollers 3 
and a second side facing away from the rollers 3; a driven disk 15 annularly rotatable 
about the longitudinal axis 2 and contacting a second point on each of the rollers 3; a 
tubular support member 6 with a plurality of faces 7 annularly rotatable about the 
longitudinal axis 2 and capable of longitudinal movement along the longitudinal axis 2; a 
set of roller support stanchions 8 each with a first end 9 and a second end 10, said first 
end 9 being affixed to one of the tubular support member faces 7; a set of rollers 3, each 
rotatably mounted to a first end of a roller support shaft 1 1, said roller support shaft being 
pivotally attached to said second end of said roller support stanchion 8; a bearing disk 12 
annularly rotatable about the longitudinal axis 2, and adapted to provide rotational force 
to the drive disk 5; at least one axial force generator 13, the axial force generator 13 
located between the drive disk 5 and the bearing disk 12, the axial force generator 13 
configured to apply a component of axial force to the drive disk 5, thereby, improving the 
contact of the drive disk 5 and the rollers 3 as well as between the rollers 3 and the driven 
disk 15. 

External connections to the he tubular support member 6 cause axial motion of the 
tubular support member 6 to control the speed ratio between the drive disk 5 and the 
driven disk 15. Suitable means such as slots or flat surfaces mated to the tubular support 
member 6 prevent the tubular support member 6 from annular rotation to assure that 
forces applied to the rollers 3 by the drive disk 5 result in application of opposite forces 
to the driven disk 15. 

The continuously variable toroidal transmission with offset rollers 1 may be used on 
many applications where fine control of the input and output speed or torque ration must 
be controlled such as in bicycle wheel hub assemblies 17. 
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